


Over the past few decades, significant advances in the U.S. 
health care system have helped people live longer and better 
lives. In fact, both mortality and disability rates have fallen 
consistently since the 1970s. This period has also seen 
substantial increases in health spending. All too often, health 
care discussions seem to center on the substantial increase 
in per person spending on health care during this period 
(Figure l), rather than the benefits of improved health care 
that thie spending brought. 

A focus on costs merely as a problem overlooks the value that 
patients and society m general derive from Improved health. 
While costs are undoubtedly an important part of the health 
care debate, they should be considered in the context of the 
benefits achieved. 

The Wue of Investment in Health Care attempts to spur such 
a discussion by focusing on overall improvements in health as 
well as taking a specific look at four condi&ns (heart attack, 
type 2 diabetes, stroke, and breast cancer) that are among 
the most common causes of death and disability (Figure 2). 
The study suggests that the value of improved health in the 
U.S. population over the past 20 years significantly outweigh 
the additional health care expenditures that accompanied ; 
the im;provements. In this report, we seek to answer a basic’ 
question that frequently goes unaddressed in the current I 
debate: Is our increased health care spending worth it? 
The findings of this study show that the answer clearly is “Ye 
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intravenous glycoprotein inhibitors 
are used during PCIs as prevention 
against clotting of blood. 

Several different therapies are 
routinely used as maintenance 
therapy to prevent recurrent heart 
xtacks’ 

-I Short-term therapy with 
.lntiplalelets to prevent blood clots; 

-1 Antihypertensive agents 
(e.g., ACE inhibitors, angiotensin 
receptor blockers, beta-blockers) 
to control blood pressure; and 

3 Statin therapy to lower lipid levels. 

Advances in treatment have improved 
health outcomes for healrt attack 
patients. 

Mortality due to heart attacks has 
been cut by more than half over the 
past 20 years, with rates falling from 
345.2 to 186.9 per 100,000 persons 
(Figure 6). 

Early initiation of treatment with 
statins following an acute heart 
.mack reduces the risk of fatal heart 
disease or a recurrent heart attack 
by 240/b. 

~mplantablc cardiac dcfibrillators, 
Lvhich now can be implanted 
without open heart surgery, treat 
life-threatening irregular heart 
Irhythms dnd reduce the risk of 
slhdden cardiac death. 

II ,\$,lintcn,lncc therapy with beta- 
blockers 111 patients who have 
suffered J heart attack Icads to 
.I Irc’ductwn of 22% in one-year 
‘1101 tallty rate\. 
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* Mortality statistics from the CDC do not distinguish between type 1 and type 2 diabetes. However, 
90% of all diabetes diagnoses are for type 2 diabetes, suggesting most of the diabetes-related deaths are 
most likely due to type 2. 

‘The use of glycoprotein inhibitors need for revascularlzation by 48% 
has been s11ow1~ to reduce the risk III patients who have suffered a first 
of death, ,I second heart attack, or heart attack. 
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Type 2 diabetes (also known as non- 
insulin-dependent diabetes mellitus), 
is the most common form of diabetes, 
affecting 17 million people in the 
U.S., or roughly 6% elf the population. 
Unfortunately, poorly managed 
diabetes can result in long-term 
complications such as diseases of the 
eye, kidney, and nervous system, as 
well as cardiovascular disease. These 
complications can leald to blindness, 
nerve damage, kidney failure, heart 
attack, stroke, and de.ath. In the past 
few years, substantial progress has 
been made in understanding the risk 
factors for diabetes. 

Based on a study of claims data 
for Medicare patients with type 2 
diabetes, every additional dollar 
spent on the overall treatment of type 
2 diabetes has produced health gains 
valued at $1.49. 

Evidence of the value of health gains 
associated with specific investments 
in management of type 2 diabetes 
includes: 

Every additional dollar spent on 
intensive blood glucose control in 
newly diagnosed type 2 diabetic 
patients has produced health gains 
valued at $3.77. 

Every additional dollar spent on 
statin therapy in type 2 diabetics 
who also suffer from high 
cholesterol has produced health 
gains valued at $3.00. 

Every additional dollar spent on the 
screening and treatment of diabetic 
eye disease in type 2 diabetes 
patients on insulin has produced 
health gains valued at $36.00. 

The management of type 2 diabetes 
has evolved significantly over the past 
few decades, due most recently to an 
increased understanding of risk factors: 

Advances in self-monitoring 
blood glucose kits, more accurate 
hemoglobin Ale tests, and more 
effective insulin and oral drug 
therapies have made tight blood 
glucose control possible. 

Tight control of blood pressure has 
been identified as an integral part of 
type 2 diabetes management. 

Statin therapy is routinely used 111 
patients with type 2 dinbctcs to 
reduce elevated cholesterol level\ 

Overall mortality rates for diabetes 
mellitus have steadily increased over 
the past 20 years from 18.1 to 25.2 per 
100,000 persons, given the increase 
in the incidence of type 2 diabetes.* 
However, interventions in type 2 
diabetes are expected to improve 
outcomes by diminishing the risks and 
occurrence of long-term complications, 
as shown in several recent studies: 

Stringent control of blood glucose 
levels leads to reductions in risks for 
any diabetes-related complication 
(12%), any diabetes-related death 
(lo%), death due to any reason 
(6%), and all microvascular 
complications, including eye, nerve, 
and kidney disease (25%). 

Tight blood pressure control in 
type 2 diabetes patients with high 
blood pressure leads to reductions 
in all diabetes complications (24%), 
deaths due to diabetes (32%), 
strokes (44%), heart failure (56%), 
and all microvascular complications, 
including eye, nerve and kidney 
disease (37%). 

When cholesterol is lowered with 
statin therapy, the risk of coronary 
events is reduced by 25% in type 2 
diabetes patients. 

* Mortahty statistics from the CDC do not 
distinguish between type I and type 2 diabetes 
However, 90% of all diabetes diagnoses are for type 
2 diabetes, suggestmg most of the diabetes-related 
deaths are most likely due to type 2. 



Stroke is the third leading cause of 
death in the U.S. and tlhe leading 
cause of adult disability; roughly 
1.6% of the U.S. population have 
suffered a stroke. Two-thirds of stroke 
survivors suffer from significant 
long-term physical and emotional 
disabilities. Given the impact of 
stroke on victims and their families, 
progress in prevention, diagnosis, 
and treatment is critical. To this end, 
significant advances in diagnosis and 
therapy have improved patient care 
and reduced the mortality rate 
from stroke. 

Based on a study of claims data for 
Medicare patients who suffered from 
stroke, every additional dollar spent 
on the overall treatment of stroke has 
produced health gains valued at $1.55. 

F,v~dence of the value of he&h gains 
assoclared with specific investments 
in mandgemenc of stroke suggests 
rhat every additional dollar spent on 
antlplaceler therapy vs. aspirin for 
the prevention of srroke in high-risk 
parients has produced health gains 
\,alucd <it 52.00 ro $6.00. 

Some of rhc noteworrhy progress in the 
management of srmkc: includes: 

4dvLmccs in surgical techniques 
(e.g., cdrorid endarrerecromy, early 
.IneLlrysrn rurgcry, minimally 
invasive microcoil devices used to 
treat brain ancuryjms) .Ind better 
drug chcr-apy (e.g., combination 
thcrq~v wth dipyrldamole and 
.Isplrln. anticoagul,lnts. and 

,Inrlrhromhol~~~c~) .11-e exprcred to 
~cduct’ the‘ incidcllcl: of stroke, both 

primary stroke in high-risk patients 
and recurrent stroke in patients 
previously suffering a stroke. 

“Clot-busting” therapy is routinely 
used immediately following acute 

stroke. 

Advances in brain and vascular 
imaging-such as computed 
tomography (CT) and magnetic 
resonance imaging (MRI) scans of 
the brain and ultrasound images 
of the vessels-enable more rapid 
diagnosis and treatment of stroke. 

Glycoprotein inhibitors are often 
used to reduce the risk of recurrent 
coronary events (such as stroke) 
in individuals who have suffered a 
primary coronary event. 

The increased use of acute and 
subacute rehabilitation improves 
and speeds up post-stroke recovery. 

This progress has led to improved 
outcomes for stroke survivors. 

Stroke mortality rates have 
significantly declined in the past 
20 years, falling from 96.2 to 60.8 
per 100,000 persons, as shown in 
Figure 6. 

Due to the reduced mortality rates, 
the estimated number of non- 
institutionalized stroke survivors 
increased by 400,000 (from 2.0 
to 2.4 million) between 1980 
and 1991. 



Breast cancer is one of the most 
commonly diagnosed c,ancers among 
women in the U.S., affecting 2.2 
million women out of a total of 
143.4 million women (1.5% among 
all women in the U.S.; 0.7% of the 
entire U.S. population) in 2000. 
About 40% of these women lived with 
breast cancer for 10 or more years. 
In 2001 alone, an estimated 192,000 
new cases of invasive breast cancer 
were diagnosed. While substantial 
progress has been made in diagnosing 
and treating breast cancer, researchers 
continue their efforts t’o improve the 
outcomes for women affected by this 
disease. 

Based on a study of claims data for 
Medicare patients with breast cancer, 
every additional dollar spent on ovemM 

breast cancer treatment has produced 

health gains valued at $4.80. 

Evidence of the value of health gains 
associated with specific lnvestmcnts in 
breast cancer ntanagcment includes: 

Every additional dollar spent on 
stereotactic core needle btopsy (vs. 
surgical biopsy) has produced health 
gains valued at $3.70 to $4.83. 

Every addttional dollar spent on 
newer, less toxic hormonal therapy 
has produced health gains valued at 
$27.03 to $36.81. 

The period stnce the 1970s has seen 
the following noteworthy advances in 
the diagnosis and treatment of breast 
cancer: 

The increased emphasis on 
mammograms at an earlier age 
allows for earlier diagnosis and 
initiation of treatment. 

Recent years have seen a shaft 
towards less invasive diagnostic 
procedures. For example, 
stereotactic core needle biopsy 
allows removal of only a 
microscopic sarnplc. 

Rredst-consr~~ing surgery offers 
,t greatly ~niprovcd cosmetic 
,md psychological outcome over 
the tradtttonal, niorc invasive 
n1astecton1y. 

New and better-tolerated hormonal 
treatments (used to block the effects 
of estrogen on the growth of cancct- 
cells) improve rates of cancer-free 
survrval without nqor side effects. 

As the health interventions for breast 
cancer have advanced, health outcomes 
have improved. 

Overall mortality from breast 
cancer has declined from 32.3 
in 1980 to 25.4 deaths in 2000 
per 100,000 persons, as shown in 
Figure 6. 

Five-year survival rates have 
increased from 76.7% in 1980 to 
86.6% in 1995. 

For a Wyear-old woman diagnosed 
with lymph node-positive breast 
cancer, the risk of developing 
metastatic disease has declined from 
40% to 15%. 
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The value to patients and society of better health care has been 
far greater than the increased investment in health care services 
over the past few decades, according to evidence from a variety 
of sources presented in this report. The value gained from 
expenditures on health care services is measured in this report as: 

Heal,& benefits-such as life-years gained and deaths avoided; 
Mon&zed health benejk-calculated by applying a dollar 

value to a life-year gained or death avoided; and 
Indirect benejtx-such as productivity. 
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The dramatic reduction of disease and death due to heart attacks is one of the 
great achievements in medicine over the past few decades. Each year in the U.S., 
about 1 .‘j million people suffer a heart attack, with 2.6% of all people having 
suffered a heart attack at some point in their lives (American Heart Association 
2003). Cardiovascular disease, of which heart attacks are a serious consequence, 
continues to be the leading cause of death and disability in the U.S., but recent 
advances; in treatment have improved survival significantly.’ 

From 1970 to 2000, major advances have been made in the treatment and management 
of heart attack. Today, it is well-documented that an acute heart attack is due to plaque 
deposits and clotting that obstruct coronary arteries; the sooner the artery is opened, 
the more likely a patient is to survive with minimal damage to the heart muscle. Major * 
innovations are summarized below, with specific innovations and their outcomes outlined 
in Table 1: 

Improvements in drug therapy (e.g., thrombolytics or “clot-busters” that break up 
clots, antiplatelet drugs that help prevent clot formation, cholesterol-lowering and 
blood pressure-lowering drugs to prevent heart attacks); 

I Advances in surgical techniques and devices that are minimally invasive and more 
effective (e.g., a procedure called percutaneous transluminal coronary angioplasty 
that reopens blocked/narrowed arteries with a balloon inserted through a catheter 
and the use of tiny wire mesh devices called stems to keep blood vessels open 1 ; 1 

imaging I Adv,u~cs 111 diagnostic technologies (e.g., electrocardiograms and diagnostic 
that help diagnose hext attacks more quickly). 





From 1980 to 2000, the ovcl.all 
nrortaliry rate for heart attacks 
declined by 46% from 345.2 ro 
186.9 per 100,000 persons iwww. 
cdc.gov.lnchs) (Figure l), with the 
chance ofdymg within 30 days of a 
heart attack declining from 24.3% to 
I?.O’% during this same period. Other 
clinical benefits and improvements 
in health outcomes r’ealized from key 
advances are summarized below. 
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An analysis of Medicare claims data 
conducted for this report compared 
the five-year costs and health benefits 
(e.g., increased life expectancy) for 
Medicare heart attack patients in 
1985-1989 to those in 1995-1999. As 
shown below, every additional dollar 
invested in the treatment of Medicare 
heart attack patients yielded a gain 
of $1.10.2 



Based on published literature, 3 health gains associated with 
specific investments in heart atrack treatment are valued 
at $1.42 to $38.44 for each additional dollar spent,4 as 
described below. 

Routine therapy with beta- 
blockers vs. under-use of 
beta-blockers in heart attack 
survivors 

Routine therapy wth beta- 
blockers vs. usual care for heart 
attack survivors who ate tnxed 
according to risk level 

$6.49 (lowest 
risk) to $35.16 
(highest risk) 

Mobile coronary care unit vs. 
usual care in the immediate 
treatment of heart attack 

_______I__-___ 
Statin therapy vs. usual care for 
heart attack survivors with average 
cholesterol levels 

Coronary angiography to advise 
treatment plan vs. treatment 
initiation without angiography 
for patients with strongly positive 
exem~e toIerance test or prior 
heart attack 

$4 72 to $9.44 

$2.62 to $8.19 

rt-PA vs. alternatwe drug therapv $4.00 
for heart attack survivors treated 
with “clot-busting” drugs 

- ------ --- I 
Angloplasty + stenting vs. 
angioplasty alone for patients 

~ $142 
/ 

experiencing a heart attack 
--.-~ -~-~,----_--- _..~~ 
preventive use of ICDs vs. Possible gains 
amiodarone in patients with (up to $2.41) or 
history of heart attack but no losses, depending 
sustained ventricular arrhythml., on assumptions 

Phill ips et al. 
2000 

Goldman et al. 
1998 

Tsevat et al. 
2001 

Kuntz et al 
1996 

Mark et al. 
1995 

Cohen et al 
2001 

Sanders 2001 

Advances in drugs and health care technologies since 
the 1970s have led to dramatic reductions in the risk of 
recurrent heart attacks and similarly dramatic reductions in 
the death rates due to heart attacks. Continued investment 
in drugs and health care technology are expected to yield 
further improvements. 

patient5 admitted wrth a” 
acute heart attack were hospital 
lred for live to seven day\ in a 
critical cart unit followed by 
UN additional three to fxr 
weeks 1” an ape” ward. 

fewer drug options were 
available to restore blood flow 
to the heart. 

. ..a”glopldsty way not available 

tiny wtc mesh devices called 
stents were not available. 

.ant~platelet therapy to prevent 
clot formation was limited to 
aspirin. 

.ICDs were not available 

. ..physical activity for heart attack 
patients was strictly l imited and 
included complete bed test in the 
rnirlal one to two weeks. 

. ..risk factors were only beginning 
to be understood and addressed. 

.exte”stve diagnostic imaging 
was not available. 

.hcxt attach patients fact mwzh 
yhorter total hoqxtaliratlons, 
ranging on avcragc from five to 
xven d‘ly* 

newer, a.lfer thrombolyticr arc 
available for blood flow restoration 

. ..p rimary (uwd for lm”x&ate 
treatment of heart attack patients) 
and conve”rional (used io stable 
heart attack patients) angioplasty 
are used routinely to improve 
short- and long-term survival. 

bare-metal stents have been 
added to primary angioplasty pro 
cedures to keep arteries open and 
minimize restenosis. 

drug-eluting stents (not specific 
to heart attack patients but used 
LII heart disease patwnts) reduce 
artery re-blockage, Improving 
long-term survival and minllnizing 
hospitalizations. 

. ..the short-term use of new’ 
antiplatelets reduces mortahty 
compared with asplrl” alone. 

. ..ICDs c.m be implanted percu- 
taneously to regulate irregular 
heartbeats, often associated with 
prior heart attacks, and reduce the 
risk of sudderl cardiac death 

rehabihtatio” is started sooner 
with patients encouraged to walk 
wthin the first few days and to 
begin supervised exercise wthin 
the first few weeks following a 
heart attack. 

..P reventlo” IS emphasized and 
key risk fActorr such as diabetes, 
obesity, and smokmg are better 
understood and routinely man- 
aged. Today, a constellation of 
drug therapies are used to reduce 
various rusks antiplatelet therapy 
to prevent clot formation, anti- 
hypertenwe agents to lower blood 
pressure, and stafl”s to reduce 
cholesterol levels. 

.~~umerous options for imaging 
and chagnostx procedures (e.g., 
ultrasound and cardiac catheterxa- 
tion) exist and provide key infor- 
matlo” on heart function and heart 
attack diagnosis, thereby helping 
treatment plans and improving 
OUt‘mneS. 



Type 2 diabetes (also known as non--insulin-dependent diabetes mellitus) is the most 

common form of diabetes, affecting approximately 17 million individuals in the US., or 

6% of the U.S. population (American Diabetes Association 2003). Unfortunately, poorly 

managed diabetes can result in long-term complications such as diseases of the eye, kidney, 

nervous system, and cardiovascular system. Such complications can lead to blindness, kidney 

failure, nerve damage, heart attack, stroke, and death. These complications not only reduce 

the length and quality of life for people with type 2 diabetes but also dramatically increase the 

medical (costs associated with the disease. 

e 
Xnflovat ions ave Transformed Care for People Suffering from 
Type 2 Diabetes 

Although type 2 diabetes cannot yet be cured, it can be managed very effectively. The 
numerous advances (Table 2) made over the past few decades have significantly changed 
how type 2 diabetes is managed today; these advances are further expected to decrease the 
incidence and costs of long-term complications. These advances primarily include improved 
diagnostic and monitoring techniques (e.g., hemoglobin Ale tests that measure blood 
glucose levels, self-monitoring blood glucose kits), improvements in oral therapy and insulin 
injections, and widespread recognition of the relationship of type 2 diabetes to elevated 
cholesterol levels and high blood pressure - and the need to treat these associated conditions. 
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Health Outcomes 
Have Improved fix Type 2 
Diabetes Patients 
l‘he increasing incidence of obesity 
in the U.S. has led to an increasing 
inctdencc of type 2 diabetes. Overall 
mortality rates for diabetes mellitus have 
steadily increased over the past 20 years 
from 18.1 to 25.2 per 100,000 persons, 
given the increase in incidence of type 
2 diabetes (Figure 2) (www.cdc.gov/ 
n&s).* However, research suggests that 
prevention and better management of the 
disease, made possible by recent advances 
in drugs and health care technologies, 
result in better clinical outcomes and lower 
complication rates.5 These outcomes are 
summarized below. 
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For Medicare Type 2 
Diabetes Patients, Each 
Additional Dollar Spent on 
Care has Produced Health 
Gains Valued at $1.49 
An analysis of Medicare claims 
data conducted for this report 
compared the five-year costs and 
health benefits (e.g., increased life 
expectancy) for Medicare type 2 
diabetes patients in 1985-1989 to 
those in 1995-1993. As shown below, 
every additional dollar invested in 
the treatment of Medicare type 2 
diabetes patients yielded a gain of 
$1.49.” 



Research Documents the Value of Specific 
Investments in Type 2 Diabetes Care 
Based on published literature described below,’ health gains 
associated with specifiic investments in the treatment of 
type 2 diabetes are valued at $3 to $36 for each additional 
dollar spent.* dollar spent.* 

Screening and treatment of 
diabetic rermopathy vs. nom 
screening for msuhn-users 

Treatment with ACE mlubitors 
for all newly dmgnosed type 
2 diabetics vs. treatment with 
ACE inhibitors for newly 
diagnosed type 2 diabetics who 
have elevated urinary protein 
levels (microalbuminuria “mr 
gross proteinuna) 

Tight blood glucose control to 
target level vs. less stringent 
control in newly diagnosed 
type 2 diabetics 

Treatment with staan vs. no 
stain treatment for type 2 
diabettcs with cardiovascular 
disease 

Tight vs. less stringent blood 
glucose control in newly 
diagnosed type 2 diabetics 

Tight vs. less strmgenr control 
of cholesterol levels in newly 
dugnosed type 2 diabetics 

_I_.--- 

Tight vs. less stringent blomod 
pressure control in newly 
diagnosed type 2 diabetic; 

Tight vs less strmgent blood 
pressure control m elderly type 
2 diabeucs with htgh blood 
pressure 

$21.36 

$8.65 

$7.00 to $31.00 

$3.77 

63.00 

Savings tn “vera 
treatment costs, 
well as health ga 
.- 

Savmgs in “vera 
treatment costs, 
well as health ga 

I - m 
Javitt and 
Aiello 1996 

Golan et al 
1999 

Eastman et al. 
1997 

Grover et al. 
2001 __.- - 

I- 
-- 

II 
as 
ins 
--- 
II 
as 
I”S ~ 

CDC 2002 

CDC 2002 

CDC 2002 

____- 

Elliott et al. 
2000 

Since the 197Os,, a Better Understanding of 
Type 2 Diabetes and Advances in Care have 
Improved the Outlook 
Advances in drugs and health care technologies since 
the 1970s have led to better management of type 2 
diabetes patients. Many of the more recent gains in our 
understanding of effectively managing type 2 diabetes are 
expected to lead to significant long-term improvements in 
diabetes-related complications. 

day.. I 

..diabetes was classified as juvetulr the dlstincttoo between type 
and adult-onset. wrth the role of I and type 2 drabetes has been 
insulin rwstance (insulin-de- documented. The risk of obese 
pendent, non-insulin dependent) adolescents developing type 2 
recognized only m the late 1970s. diabetes (originally known as 

&It-onset) is oow recognized. 

..the roles of obesity and lack of 
exercise in adult-onset diabetes 
were only touched up”” in patuent 
managen,ent. 

..the roles ofobesity and lack 
of exercise arc emphasized much 
“lore strongly. 

.the hemoglobin Ale lab test had hemoglobin Ale tests have 
just been introduced. While it im- significantly progressed, allowing 
proved a doctor’s ability to monitor for more accurate blood glucose 
blood glucose levels, it did not readings, better prediction of 
always provide accurate readings. diabetes-related complications, and 

overall better management and 
quality of life for patients living 
with diabetes. 

.oral drug treatment consisted .safer sulfonylureas are available, 
almost exclusively of sulfonylureas, along wth se>eral other classes of 
but fear of cardiovascular side oral agents (biguamdes, thmzoli- 
effects inhiblred their widespread dinediones, and alpha-glucosidase 
“SC. inhibitors) 

.msulin therapy was limned to options include long-acttng I”- 
short-acting agents with inconve- sulin with better dosing schedules, 
nient dosing schedules (e.g., before potentially leading to better patirnt 
every meal and every night before compliance with therapy and more 
bedtime) effective insulin made with recom- 

bioant DNA 

technologies to improve mow 
toring ofglucose levels had just 
been developed. 

. ..physician and patient monitor- 
ing of blood glucose levels IS far 
more accurate In addition, advanc- 
es m home glucose monaoring kits 
and hemoglobin Ale tests make 
self and phyucian monitoring of 
glucose levels more convenient and 
less painful. For example, newer, 
non-mvasive tests can check blood 

“cosr 
1, skin 

levels wthout puncturing 

_. .little was know” about the 
mtportance of controlling factory 
other than blood glucose. 

.extensive research has highlight- 
ed the importance ofcontrolling 
blood pressure and cholesterol 
levels, in addition to blood glucose. 
Treatment based on this under- 
standing is expected to reduce 
long-term complications. 

.patients suffering from com- 
plications had limited treatment 
options. 

laser surgery and vitrectomy 
procedures are used to treat dia- 
betic eye disease, while dialyses and 
transplant surgery help improve 
quality of life for drabetics with 
kidney disease. 



Stroke is the third leading cause of death in the U.S. and the leading 
cause of atdult disability; roughly 1.6% of the U.S. population has 
suffered al stroke. Two-thirds of stroke survivors suffer from significant 
long-term physical and emotional disabilities. The condition and 
associated disabilities cost the U.S. $30-40 billion a year. Given the 
impact of stroke on victims and their families, progress in prevention, 
diagnosis, and treatment is critical. 

Innovations ave Transformed Care for People 
Suffering from Strokes 

Today, it is well-understood that the faster a stroke is diagnosed (with better 
vascular and brain imaging) and treatment initiated (with “clot-busting” and 
plaque-removing therapy), the lower the chances are of long-term disability. Key 

1 

advances in the prevention and treatment of stroke between 1970 and 2000 are 
summarized briefly below, with details of specific innovations and their outcomes 
outlined in Table 3: 

Development of safer, more effective “clot-busting” agents to prevent 
and reduce the occurrence of blood clot formation. The 2003 American 
Stroke Association practice guidelines recommend immediate intravenous 
administration of rt-PA, the only drug therapy approved in the U.S. for the 
treatment of ischemic stroke; 

Advent of carotid endarterectomy, a procedure that removes plaque in the 
carotid arteries of the neck and helps prevent stroke; 

Better-tolerated and more effective drugs for controlling high blood pressure 
and cholesterol; and 

Improvements in brain imaging, including scans and weighted imaging, 
v,xular imlgtng, such as Lllrrasonograpliy, magnetic resonance angiography 
[ MKA], and trnnsthoracic and transesophageal echocardiography. 





e&h Outcomes ave 
Patients 

Between 1980 and 2000, the 
mortality rate for stro’kes declined 
by 37% (www.cdc.gov/nchs) (Figure 
3). The literature documents how 
improvements in management of 
stroke patients and better prevention 
of first and recurrent strokes have 
contributed to better outcomes as 
summarized below. 

1980 1990 2000 

Source: www.cdc.govJnchs 
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For Medicare Stroke Patients, 
Additional Dollar Spent 

on Care has Produced Health 
Gains Valued at $1.55 
An analysis of Medicare claims data 
conducted for this report compared 
the five-year costs and health benefits 
(e.g., increased life expectancy) for 
Medicare stroke patients in 1985- 
1989 to those in 1995-1999. As shown 
below, every additional dollar invested 
in the treatment of Medicare stroke 
patients yielded a gain of $1.55.’ 

Increase in five-year cosfs 
(Medicare plus out-of- 
pocket) 

~---.- 

Average value of increased 
life expectancy (0.21 years 
OI 10%) 

Net Benefit m Dottars 
or 

Costs or 
Benefits 
$16,035 

$24,903 



ocu~l~~ts the Value of 
vestments in Stroke prevention an 

Published literature’” qgests that specific investments in 
stroke prevention and treatment have been cost-effective, 
with the value of health gains ranging from savings in 
overall treatment costs to a value of $2 to $6 per additional 
dollar invested, as shown below:” 

Tlclop~dinr vs. aspirin to 
prevent strokes I” p<menta who 
suffered d tra”s,ent ~scbem~ 
attack, reversible &~cmlc 
neurologml d&x, aro<,ur”s~s 
f ugax, or minor stroke 

Clopidogrrl vs. asp~rtn to 
pxvent recurrent strokes 1” 
pments suffermg fir,t strokes 

I r-PA vs. no therapy in the first 
rhree hours following stroke for 
rretmnent of stroke 

Savmgs I” overall 
treatment costs, as 
well as health gains 

Sawlgs In overall 
rrentment COSfS, as 
well a~ health gams 

Fagan et al 
1998 

NusTbaum CI 
al 1996 

Since the 197Os, Significant Advances in 
Prevention, Diagnosis, and Treatment Have 
Reduced the Death and Disability Associated 
with Stroke 

Advances in drugs and health care technologies since the 
l%‘Os have led to better diagnosis and management of 
stroke patients, as well as improved prevention of recurrent 
stroke in high-risk patients. Continued investment in drugs 
and health care technology are expected to continue to lead 
to fewer stroke-relateId disabilities and deaths. 

. ..p.menta wcte less likely to 
recognize the \ympt”ms of 
stroke. which likely delayed 
arrival at the h”\pital. 

. ..oncc renchmg the h”spltal, 
patients might have waited several 
hours before being see”, and no 

. 
rpeclhc mtcrvcntions (besides 
general care) were undertaken. 

..aspinn was ““e of the few drugc 
available to prevent stroke. 

few optmns for brain imaging 
were available 

. ..rudimcntary echocardiography 
was available but not widely used, 
given as mages were not high 
quality. 

.it was typlcal for patients to 
be discharged to nursing home5 
following strokes. 

. ..surg~.al options for stroke 
prevention were limttcd. 

..speech and physlcal therapy 
rnterventions were delayed until 
dwcharge to a nutable care facility. 

Today.. 

uung n-PA rmmedlately follow- 
mg stroke has resulted I” Improved 
morbldlty: patwnta are more likely 
to have minimal or eve” no dis- 
ability followlog a stroke. 

. ..antiplatelet~ (in combination 
with asptrin) are routinely used in 
the short-term to prevent recnrrent 
woke and other coronary event,, 
showing better effectivcncu than 
aspirin dlooe. 

. ..glycoprotezn inhibitorr, a*>- 
proved for stroke patients I” the 
199Os, are routmely used to reduce 
the risk of coronary events m 
stroke patlent,, yielding signilicant 
lmprovenlents rn ““tconles. 

.optl”ns have grown (e.g., diffu- 
HO”- and perfusion-weighted imag- 
ing, CT and PET scans), allowing 
for faster diagnow and subsequent 
treatment of stroke. 

.numer”us technologies (MRA, 
SPECT, ultrasonography, trans- 
esophageal and transthoracic 
echocardlography) are available 
and provide high-resolution Images 
of the brain and vascular system, 
enabling faster dmgnosis and 
treatment. 

. ..acute and subacute rehabilitation 
facilities exist, with patients bang 
discharged much sooner to these 
facilities 

. ..carotid endarterectomy can 
potentrally be used to prevent 
stroke among eligible patients with 
severe narrowing of caroud (neck) 
arteries 

.microcoil devices provide effec- 
tive, minimally invasive treatment 
for brain nneuryanr and help 
prevent stroke 

. ..these interventions begto much 
earlier, often during the inltnl 
hospitahzatton. 



Breast cancer is one of the most commonly diagnosed cancers among 
women, affecting 2.2 million women out of a total of 143.4 million 
women in the U.S. in 2000 (SEER 2002). About 40% of these women 
have lived with breast cancer for 10 or more years. In 2001 alone, an 
estimated 192,000 new cases of invasive breast cancer were diagnosed. While 
substantial progress has been made in diagnosing and treating breast cancer, 
researchers continue their efforts to improve the outcomes for women 
affected by this disease. 

Innovations Have Transformed Care for 
Women Suffering from Breast Cancer 
From 1970 to 2000, the most critical advances in the treatment of 
breast cancer include: better diagnostic techniques and imaging; less 
toxic and more effective chemotherapy; less invasive surgical procedures 
with more cosmetic appeal and better psychological outcomes; and new 
hormonal regimens that prevent or delay the cancer from spreading. 
These inrmvations, as well as many others, are discussed in Table 4. 





Breast Cancer 
Since rhc early 1990s mortality rates 
fat all stages of breast cancer and the 
risk of the cancer spreading (metastatic 
disease) have steadily (decreased. 
From 1980-2000, the mortahty rate 
for breast cancer dechned by 21% 
(www.cdc.gov/nchs) (Figure 4), and 
the probability of living for five years 
or more .lfter a diagnosis of breast 
cancer increased from 76.90/o in 1980 
to 86.6%) in 1995 (www.nci.nih.gov; 
SEER 2000). In addition, adding 
chemotherapy to primary surgical 
tr-eatment increases five-year survival 
rates by .330/o (Abraham and Zujewski 
2001). Additional survival benefits, 
specifically broken down by stage of 
breast cancer, are summarized below. 

25”4 

,, . -" _ -.-, _., -," 
3 1980 1990 2000 

Source: www.cdc.gov/nchs 

hlwt.diry* Declined from 32.3 
ipr~ 100.000, age-nd/urtedto the 2000 U.S standard) (1980-1984) to 31.8 

(1990) to 25.4(2000) 

Improved from 76 9% 
(1980) m 86 6% 
(1995) 

Improved from 89.6”/0 
(1980) m 96.5% 
(1990) to 970% 
(1995) 

~. 
llnproved from 70 0% 
(1980) m 75 7"/0 
(1990) CO 78 2% 
(2000) 

lmpro\~ed from 18 7% 
(1980) to24.4% 
(1990) fO 22.2% 
(2000) 

www.cdc.gov/nch 

www.nci.mh.gov 

Abraham & 
Zqewskl 2001 

For Medicare Breast Cancer 
Patients, Each Additional 
Dollar Spent on Care has 
Produced Health Gains 
Valued at $4.80 
An analysis of Medicare claims data 
conducted for this report compared 
the five-year costs and health benefits 
(e.g., increased life expectancy) for 
Medicare breast cancer patients in 
1985-1989 to those in 1995-1999. As 
shown below, every additional dollar 
invested in the treatment of Medicare 
breast cancer patients yielded a gain of 
$4.80.12 

Increase rn five-year costs 

Average value ofincre.~d 
life expectancy 
(0.32yearsorS%) 

Net Renrfir in Dollars" 

Benefit per Dollar Invested!~ $4.80 



ocuments the Value 0 
e Treatment of 

Based on published lrterature,‘3 health gains associated 
with specific investments m the treatment of breast cancer 
are valued at $1.12 to $36.81 for each additional dollar 
spent, as shown below: 

~etrozolc v> current standard r,f $27.03 to $36.81 
iare for post-menopausal wormn 
wth advanced breast cancer 

-1 

Breast conserving Surgrty “5 / $6.90 
Mod&d Radical Masrectomy 
for rligd& women 

~---! ~~~~ biennial mammography vs Ilmltcd $5 30 
screenmg for ehglble women dgrs 
50-59 
._-~- -~~ ~~~ 

Radlatwn therapy + surgery vs 
surgery alone for womc,, ulth wly 
stage breast cancer 

Biennral mammography for women 
ages 50.59 + annul mammograph) 
for ages 40.49 vs hmited screenrng 
for w”men in exhcr age group 
_---. ....__~~ ~~~~ 
Mammography + rtertxtact~c LOX 
needle biopsy vs observation only + 
surgical biopsy for ellglble women 

Adluvant chemotherapy \s. 11” 
chemotherapy, followmg prmury 

$4.20 

$370to$4 83 

$3.27 to $731 

Karnon and 
Jones 2003 

Paln er al 
2000 

Lmdfors and 
ROSetlqUlSr 
1995 

Hayman ct 
al 1998 

.-.-.- 
I.mdf”ra and 
Kosenqulst 
1995 

Lmdfors and 
ROXoqUlYt 
1994 

Smith .lnd 
H11lnc1 1993 

surgery tor pre-menopausal women 
~~ ~_~i- ~~~~~~~. 

Chemotherapy + pumary surgery i $2.44 
YS. surgery alone for elderly women 
with esrrogcn-receptor negarwc, 
stage 1 breast cancer 

Tamoxlfen + adluv.ant chemotbrrapy $1 86 
vs. tnmoxlfen dlon~ for post- 
menopausal WO~,C,I wrb node 
positive breabr ancrr 

.4”t”l”g”us boric mdrr”W tran~pl‘Im 
following mducrlon cbcmothc~ap) 
vs. standard ~hcmothcr~py f”r 
women wth mer,,smr~c brc<tyr cancer 

Since the 197Os, Advances in Treatment ave 
Led to Longer Lives and Better Psychological 
Outcomes for VVomen with Breast Cancer 
Advances in drugs and health care technologies since the 
1070s have led to longer, better lives for women with breast 
cancer, in addition to improvements in their quality of life. 
Favorable outcomes such as these are expected to grow as 

..P at,cnt\ wrrr hosp~tahr.ed nbco 
they underwent chemotherapy. 

chemotherapy was poorly 
tolerated. 

.limtted optloos for drug 
therapies existed 

. ..virtualty all surgeons performed 
mastectomies with the option 
of reconstructive surgery rarely 
offered. 

.preoperat,ve counselmg wac 
often limited, with women expect- 
mg simple biopsies and waking up 
with extensive mastectomies. 

. ..radiation therapy to treat cancer 
postoperatwely led to serious Fide 
effects, including high toxicity for 
surroundmg normal tissues. 

lymph node dissection was 
frequently used, often leading t” 
lymphedema (swelling of the arm). 

.mammography was still in the 
early stages of mnovation and was 
not in wdespread use. 

tamoxifen, a hormonal therapy 
which cao improve live-year dw 
ease-free survwal rates for eltgtble 
patients, was only in limited use 

mc,re than 90%, of chemotherapy 
IS gwen “11 PI, outpatient basis. 

.more effectlvc medicines redwe 
nausea and vomiting associated 
with chemotherapy and preserve 
red and white blood cells, often 
depleted I” < bemotherapy. 

.newer hormorul theraplcs (r.g , 
aromatax mhibltors) have become 
available and ~n~rcae disease’free 
survwal rates, have le,s tonary, 
.ind improve quality of life 

other new .tgents have led to an 
mcrease in cure rate (r.g., taxanes) 
and greatly improve outcomes for 
w”men with metastatlc disease 
(e.g., trastwumab) 

breast conservmg surgery IS 
routmely offered and reconstruc- 
tive surgery is often performed in 
conjunction with mastectomxs 

optmns are dwusred prior to 
any surgery wth Informed consent 

.more sophisticated radiation 
therapy opttons are available, 
reducing toxuty to normal tissues, 
especially for women electing 
lumpectomy wth postoperatwe 
radiation. 

sentinel lymph node biopsy 1s 
wdely practiced, reducmg the 
likelihood of III effects seen with 
lymph node dlssectlon. 

better mammography tech- 
nrques (e.g., high resolutton digital 
mammography), as well as thar 
increased use lead to early detec- 
t,“” and continue to contribute to 
lower mortality 

tamoxtfen 1s used regularly 
And can lead to substantial 
improvemente in five-year 
disease-free survrval. 
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1 Dolcket Mana ement Comment Form 
Docket: 20048-0233 - Solicitation of Comments on Stimulating Innovation in 

Medical Technologies 
Temporary Comment Number: 4827 

Issue Areas/Comments 

Questions 
1. What strategies and approaches could HHS implement to accelerate the 
development and application of new medical technologies? 
See Attachment 

Questions 
2. How can HHS help its agencies (e.g., NIH (and its grantees), FDA, CDC, and CMS) 
to work together more effectively to eliminate obstacles to development of medical 
;echnologies? 
See Attachment 

Questions 
3. How can the HHS scientific and regulatory agencies work more effectively with CMS 
:o eliminate obstacles to development? 
3ee Attachment 

Westions 
1. What forums should HHS use to survey constituents about obstacles in innovation 
:e.g., public meetings, contract research, focus groups)? 
3ee Attachment 

bestions 
5. How can the portability of informaion between HHS agencies be optimized? 
See Attachment 

Iuestions 
5. Which HHS policies and programs effectively spur innovation? 
See Attachment 

;eneral 
see Attachment 

Utachments 
Jo Attachments 
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